Riboflavin deficiency in cultured rat hepatoma cells: a model for studying the hepatic effects of riboflavin deficiency.
The acyl-CoA dehydrogenases are a family of mitochondrial flavoenzymes required for fatty acid beta-oxidation and branched-chain amino acid degradation. The hepatic activity of these enzymes, particularly the short-chain acyl-coenzyme A (CoA) dehydrogenase, is markedly decreased in riboflavin deficient rats. We now report that the in vivo effects of riboflavin deficiency on the beta-oxidation enzymes of this group are reproduced in FAO rat hepatoma cells cultured in riboflavin-deficient medium. Although it has been long known that hepatic short-chain acyl-CoA dehydrogenase activity is the most severely affected of the straight-chain specific enzymes in riboflavin deficiency, the mechanism by which its activity is decreased has not been reported. We have used this new cell culture system to characterize further this mechanism. Whole cell extracts from riboflavin-deficient and control cells were subjected to analysis by denaturing polyacrylamide gel electrophoresis. The contents of the gels were then electroblotted onto nitrocellulose filters and probed with short-chain acyl-CoA dehydrogenase-specific antiserum. The relative abundance of enzyme antigen was estimated autoradiographically. Our findings indicate that short-chain acyl-CoA dehydrogenase activity changes in parallel with its antigen, suggesting that riboflavin deprivation does not affect the activity of individual enzyme molecules. Further, no evidence of extramitochondrial enzyme precursor was found on the blots, making unlikely a significant block in the mitochondrial uptake process. These findings suggest that changes in short-chain acyl-CoA dehydrogenase activity in riboflavin deficiency result from either increased synthesis or decreased degradation of the enzyme.